The number of physicians engaged in basic science and teaching is sharply decreasing in Japan. To alleviate this shortage, central government has increased the quota of medical students entering the field. This study aimed to determine the characteristics of physicians who are engaged in basic science in efforts to recruit talent. A questionnaire was distributed to all 30 physicians in the basic science departments of Juntendo University School of Medicine. Question items inquired about sex, years since graduation, years between graduation and time entering basic science, clinical experience, recommending the career to medical students, expected obstacles to students entering basic science, efforts to inspire students in research, increased number of lectures and practical training sessions on research, and career choice satisfaction. Correlations between the variables were examined using χ 2 tests. Overall, 26 physicians, including 7 female physicians, returned the questionnaire (response rate 86.7%). Most physicians were satisfied with their career choice. Medical students were deemed not to choose basic science as their future career, because they aimed to become clinicians and because they were concerned about salary. Women physicians in basic science departments were younger than men. Women physicians also considered themselves to make more efforts in inspiring medical students to be interested in research. Moreover, physicians who became basic scientists earlier in their career wanted more research-related lectures in medical education. Improving physicians' salaries in basic science is important to securing talent. In addition, basic science may be a good career path for women physicians to follow.
The number of physicians in basic science research and teaching (hereafter 'basic science') is decreasing to a critical level in Japan. Indeed, a crisis point in Japanese basic research has been reached, because this field has chiefly been led by M.D. or Ph.D. physicians (Matsuo and Iki 2005) . If there are few successors, the basic research fields in Japan may well collapse (Matsuo and Iki 2005) . The securing of adequate physician resources is important because research targets are becoming more disease or illness oriented and physicians can potentially think of more concrete and far-reaching research questions based on their clinical knowledge compared to non-physicians (Section Meeting of Medical Education Committee 2011). Moreover, from the viewpoint of medical education, the ability of physicians in basic science to teach well is an important issue (Maeda et al. 2009 ).
In the Japanese medical education system, applicants take an entrance examination after high school. After entry, students spend 6 years studying liberal arts, basic science, clinical science, and bedside medicine. Currently, medical education is delivered based on a core curriculum, the purposes of which are acquirement of the basic abilities required to provide medical treatment, heightening of motivation and responsibility for community health care, and developing a research mind by integrating basic science and clinical science (Liaison and Coordination Committee and Professional Activities Committee for the Revision of the Model Core Curriculum 2011). Juntendo University School of Medicine in Tokyo, where the authors are based, had delivered lectures for individual disciplines prior to 2003, but with revision of the curriculum that year, basic science was divided into organ-specific lectures and integrated with clinical medicine (Nagaoka 2012) . This new form of curriculum is recommended by the Japanese government (Liaison and Coordination Committee and Professional Activities Committee for the Revision of the Model Core Curriculum 2011). To date, we believe this new curriculum has been working better than the previous curriculum, yet this new core curriculum is said to be one of the causes of the physician shortage in basic science departments in Japan: faculties do not have enough time to develop students' interest in research as they are busy preparing them for computer-based testing (Itoh et al. 2009 ). Computerbased testing is the nationwide test which is conducted at the end of year 4 of medical school, and confirms that students' have the minimum medical knowledge required before starting bedside learning for a 2-year period. Upon completion of the 6-year program, they take the national exam to become physicians. If they pass, they usually start a compulsory residency program, whose format was revised in 2004. This residency program requires a minimum of 2 years of training for all physicians who hope to practice medicine (Ministry of Health, Labor and Welfare) . Without completing this residency program, physicians cannot become directors of hospitals or clinics (Ministry of Health, Labor and Welfare). However, this revision of the residency program is also thought to be one of the factors contributing to the shortage of physicians in basic science because the program forces new medical school graduates into practical fields (Matsuo and Iki 2005) . After completing their residency program, many do not consider basic science as a career option (Matsuo and Iki 2005) . Clinicians often start a doctorial course after a few years of clinical experience, and some of them conduct research in basic science departments. However, once awarded their Ph.D., they usually return to clinical medicine.
As a strategy to alleviate this shortage, central government has increased the quota of medical students entering basic science: establishing special courses in individual medical schools and offering scholarships to develop basic science physicians (Ministry of Education, Culture, Sports, Science and Technology 2012) . Moreover, the government decided to offer grant money to medical schools trying to develop basic science physicians (Ministry of Education, Culture, Sports, Science and Technology 2012). Responding to these national strategies, individual institutions have begun such efforts. Juntendo University introduced a basic science seminar and some additional curriculum activities to attract students' interest in basic science (Nagaoka 2012) . The basic science seminar assigned all third-year students to a basic science laboratory to engage in research for a full 5-week period (Nagaoka 2012) . Moreover, the University has introduced a plan for developing basic science physicians from 2010: students in years 4 to 6 of training who are interested in basic science and intend to enter a doctoral program in basic science can apply for a scholarship (Nagaoka 2012) . In addition, the University created a voluntary organization in 2010 to develop students' interest where members make considerable efforts to conduct lecture meetings with students, coach them in reading science articles, and teach them how to use research instruments (Nagaoka 2012) . However, these measures have had little impact thus far. Other medical schools are in a similar situation (Kitajima 2009 ). To explore the reasons behind this situation, some basic science academic societies have conducted surveys of their members (Taniguchi and Suzuki 2007; Maeda et al. 2009 ). However, studies focusing specifically on physicians engaged in basic science are rare and the characteristics of these physicians remain unclear.
To help determine better ways to recruit medical students to basic science, we attempted to identify the characteristics of basic science physicians (those who have obtained an M.D.) through a questionnaire survey of physicians in the basic science departments of Juntendo University School of Medicine.
Subjects and Methods

Subjects
Juntendo University School of Medicine is a private medical school in central Tokyo. It is the oldest school of Western medicine in Japan, founded in 1838 as a school of Dutch medicine (Educational Corporation; Juntendo University 2012). Juntendo has always placed emphasis on clinical medicine, although in recent years it has also been highlighting the importance of research (Nagaoka 2012; Ohtsuka and Shimizu 2012) .
Juntendo University Faculty of Medicine has 19 Basic Medicine Departments: the departments of Anatomy and Life Structure, Cell Biology and Neuroscience, Neurophysiology, Organ and Cell Physiology, Biochemistry, Host Defense and Biochemical Research, Pharmacology, Molecular Pathogenesis, Bacteriology, Infection Control Science, Molecular and Cellular Parasitology, Immunology, Epidemiology and Environmental Health, Public Health, Forensic Medicine, Medical History (a department unique to Juntendo), Medical Education, the Atopy Research Center, and the University Research Institute for Diseases of Old Age. Overall, 30 physicians are employed in these departments and it was to these physicians that we distributed a self-reporting questionnaire. Moreover, these physicians are fulltime, tenured staff acting as assistant professors or occupying more senior positions. Four authors of the present study were among the subjects.
Data collection
The anonymous questionnaire was distributed by internal mail and returned to a collection box in the registrar's office. Upon receipt, the completed questionnaires were immediately labeled with an identification number and then processed in a delinked anonymous manner. The study was conducted in October 2011. The study protocol was approved by the Institutional Review Board at Juntendo University School of Medicine. Completion of the questionnaire was taken to indicate informed consent to the anonymous reporting of results.
Contents of the questionnaire
The 10-item questionnaire, shown in the Appendix, asked for the following information: sex, years since graduation, years between graduation and time entering basic science, fulltime clinical experience, recommending a career in basic science to students, obstacles to students entering basic science, efforts to inspire students to conduct research, increases in the number of lectures and practical training sessions on research, and career choice satisfaction. In a final open question concerning career choice satisfaction, we asked the respondents to describe good and/or bad points about their specialty in the space provided.
Analysis method
Chi-square tests were conducted to examine associations between each of the variables. In the analysis, years since graduation was divided into two subgroups of ≤ 10 years and > 10 years because physicians in the latter subgroup are deemed to have become independent in their practice (Furukawa et al. 1995) . The statistical software package HALBAU (version 7.3, High quality Analysis Libraries for Business and Academic Users, Tokyo, Japan) was used for all analysis. P values less than 0.05 were regarded as statistically significant.
Results
The questionnaire was returned by 26 of the 30 physicians (response rate 86.7%). Demographic data are presented in Table 1 . At the time of survey, 73.0% (19/26) of respondents were male and 27.0% (7/26) were female; 84% (22/26) had graduated from medical school > 10 years earlier; 50.0% (13/26) had entered a basic science department ≤ 5 years since graduation from medical school; 65.0% (17/26) had fulltime clinical experience; 58.0% (15/26) (yes and generally yes) recommended their career to medical students; 62.0% (16/26) (yes and generally yes) made efforts to inspire students to conduct research; 57.0% (15/26) (yes and generally yes) hoped for an increase in the number of lectures and practical training sessions on research; and 88.6% (23/26) (yes and generally yes) were satisfied with their career choice. The specific good and bad points mentioned about career choice are shown in Table 2 . The good points concerned interest in research itself, characteristic traits of specialty, and family-friendly working. Only one bad point was given, which concerned a dimming of awareness as a physician. Two main obstacles thought to hinder medical students from entering basic science were their aim to become clinicians from the outset of their medical training (29.9%) and concern over salary (28.6%).
Results of the χ 2 tests are shown in Table 3 . First, compared with men physicians in basic science, a significantly higher proportion of women physicians in basic science graduated ≤ 10 years earlier and so tended to be younger ( p < 0.05). Second, again compared with men physicians, significantly more women physicians considered themselves to be making efforts to inspire medical students to conduct research ( p < 0.05). Finally, significantly more physicians who entered basic science < 10 years since graduating wanted more lectures and practical training on research for students ( p < 0.05).
Discussion
This study identified a number of factors that could provide clues to improving the recruitment and retention of physicians in basic science in Japan. First, the high rate of career satisfaction rate (about 89%) is a good sign for attracting medical students as medical students are known to choose specialties with which a high percentage of incumbents are satisfied (Leigh et al. 2002) . Physicians teaching basic science have a good opportunity to let students know about their high level of job satisfaction through the lectures and practical training sessions they give. It is also necessary for basic science physicians to tell students the characteristics of their own specialty. For example, in a couple of the free comments provided, the respondents mentioned that social medicine or pathology was close to clinical medicine and so was interesting. Indeed, some previous studies have reported on the allurement of public health and pathology to medical students and young physicians (Haino and Aizawa 2005; Manabe 2005) .
We cannot ignore the concerns raised about salary, because salary is an important factor influencing medical students' choice of specialty (Patel et al. 2010; Olson et al. 2011 ). Not unexpectedly, many medical students in the US were found to choose a higher-income specialty (Patel et al. 2010) . In addition, a previous Japanese report pointed out that concern over income was definitely a career obstacle for medical students (Taniguchi and Suzuki 2007) . However, is the income of basic science physicians in Japan really so low? We intend to examine the issue of income in a further study. If the income of basic science physicians is actually much lower than that of clinicians, policy makers will need to improve their financial status. As a strategy to alleviate concern over income, in 2010 Juntendo University introduced a scholarship for medical students to enter basic science (100,000 yen per month) (Nagaoka 2012) . It is unclear whether medical students consider this to be too small or an adequate amount. In a separate study we have already asked medical students about the relationship between career path to basic science and scholarship, and will report the results elsewhere.
The present study showed that compared with men physicians, significantly more women physicians chose a career in basic science earlier (≤ 10 years since graduation) and so were younger. Naturally, young women physicians may well be interested in basic science, but we speculate that some may choose their specialty with consideration for a more controllable lifestyle. Recently, the desire or need for work flexibility is becoming an important factor that medical students account for in their career decision process (Dikici et al. 2008; Lane et al. 2008; Twenge 2009; Patel et al. 2010) . Furthermore, more women than men stated flexibility was a consideration when deciding on a medical career (Dikici et al. 2008) . One of the authors of the present paper (Y.Y.) conducted a recent survey of Juntendo University School of Medicine alumnae and found that young women physicians hoped for satisfaction with both their work and personal life, and thus would choose a specialty suited to their lifestyle (Yamazaki et al. 2010) . In actuality, basic science physicians can make their work fit into their desired lifestyle to a reasonably good extent; for example, there are no night duties, no emergent cases, and no irregular working hours. In the present study, flexible working hours was mentioned as a good point about working in basic science. A previous report also found that pathology suited Japanese women physicians because they can work anywhere as long as they have a microscope (Manabe 2005) . The number of women physicians is increasing in Japan (Nomura et al. 2010) . Juntendo University School of Medicine had 193 women medical Not sure 3 11.0 students across the 6 years of training (31% of the total) in 2011. This is in contrast to only 14 alumnae out of 102 students (14% of the total) in 1991, according to the graduate directory. Therefore, attracting women physicians to basic science by discussing the appeal of flexible working hours could be an effective recruitment method. The present study also found that, compared with men physicians, significantly more women physicians considered they made efforts to inspire students to conduct research. This result is interesting because previous research suggests that women usually underestimate their ability to teach (Bakken et al. 2003; Nomura et al. 2010) ; women physician-scientists rated their ability to teach and communicate scientific skills lower than men physicians, which was attributed to their low self-esteem due to having few women role models (Bakken et al. 2003 ). In the present study, although the proportion of older women physicians was small and thus they would likely have had few role models, they still were confident in their efforts to inspire students to conduct research. We had only 6 women respondents in this study and therefore the result may have come from chance, but there is the possibility that basic science might be well suited to women physicians. We are currently conducting a study focusing on women physicianbasic scientists at all medical schools in Japan that is exploring their characteristics and whether this speculation is true.
As mentioned earlier, physicians who entered basic science < 10 years after graduating tended to want medical students to receive more lectures and practical training on research. In other words, the earlier physicians enter basic science, the more enthusiastic they are about research edu- Research gives me wonderful and exiting experiences. I am a a pathologist, so I am engaged in the boundary area between basic and clinical medicine.
I am working in social medicine. I don't work in clinical medicine in its full sense, but I get to see real people.
I can have flexible work hours.
I can take time off without feeling guilty when my family gets ill.
Bad points about career choice
Basic science dims my awareness as a physician. cation. This receives some support from a previous study that found the vast majority of physicians who progressed in a surgical career had made an early and definitive decision to do so (Goldacre et al. 2010 ). An early career choice might also help develop enthusiastic physicians in basic science who can serve as good role models. Bunker and Shadbolt (2009) suggested that role models and the physical and professional environments in which education is delivered may influence medical students' career choices. By focusing on recruiting students and young physicians, we may help them to actively recruit others. Looking at the situation of basic science in other developed countries, applicants in the United States transfer to medical college after completing a 4-year college course (Ohtsuka and Shimizu 2012) . Some of them have already completed a PhD in Basic Science before entering medical college (Ohtsuka and Shimizu 2012) . Basic science departments are separated from medical colleges, and most basic science faculty members hold a PhD (Restifo and Phelan 2011) . In addition, the gap between researchers and clinicians produces problems in rational diagnostic techniques and therapies (Restifo and Phelan 2011; Panter 2011) . Additionally, in the United States, the shortage of both clinically and research-oriented faculty members seems to be related to medical students' disinterest in research (Panter 2011) . In contrast, medical education curriculums in England, the Netherlands, and Australia are similar to that in Japan (McCrorie 2000; Custers and Cate 2002; Laurie et al. 2008) . Education occurs over a 5-6 year period, into which basic science education is incorporated. In regard to basic science itself, the abovementioned countries have discussed when and how basic science should be taught (McCrorie 2000; Custers and Cate 2002; Laurie, et al. 2008) ; one opinion was that putting basic science teaching into a clinical context is difficult because basic scientists do not have clinical knowledge (McCrorie 2000) . In other counties, although some authors have pointed out the need for physicians in basic science to have clinical knowledge, they have not mentioned a physician shortage in basic science.
In Japan, there are also few physicians who can conduct translational research (bridging research from basic science to clinical science) (Section Meeting of Medical Education Committee 2011). The causes of this shortage may due to clinicians' heavy workloads and the lack of physicians who have basic science knowledge. To overcome this problem, the government should improve working conditions for clinicians, increase the number of basic science physicians, and clearly state which research disciplines require physicians to have clinical knowledge.
The present study has some limitations. First, although the overall response rate in this study was relatively high, the number of respondents was small and all were from a single institution. Therefore, the results cannot be generalized. To address this issue, we are preparing to extend this study by involving physician-basic scientists from other medical schools. Second, it is unclear how far anonymity was preserved because of the small number of subjects. There is the possibility that respondents did not answer honestly because they were afraid of being identified. Third, the data was cross-sectional and therefore casual relations are subject to interpretation. Fourth, the rising number of young women physicians entering basic science might be due not to intentional career choices but simply because of the increased number of female students enrolling in medicine. We plan to examine this issue more closely in a future study. Finally, this study focused on physicians only: to explore the causes of the national physician shortage more accurately, it is necessary to conduct a study with medical students. We already have conducted such a study and will report the findings in due course.
On the basis of the present findings, above all, improving physicians' salaries in basic science is important for securing talent. In addition, basic science may be a good career path for some women physicians to follow, although more research is needed to examine this suggestion further. Lastly, physicians who entered basic science earlier want students to receive more lectures and practical training on research.
